suggest that socio-demographic, lifestyle and mental health characteristics are independently associated with current smoking. These factors should be considered in smoking cessation policies as program components. (J Occup Health 2007; 49: 443-452) Key words: Smoking behavior, Socio-demographic factors, Education, Lifestyle, Affect balance scale, Japanese civil servants Tobacco smoking is of great public health concern world-wide [1] [2] [3] . Although the prevalence of smoking has steadily decreased, from 82.3% (in 1965) to 46.9% (in 2004) in men and from 15.7% (in 1965) to 13.2% (in 2004) in women 4) , the prevalence of smoking among Japanese men is still higher than in other developed countries 5) . Although the prevalence of smoking among Japanese women is lower than in Western countries, it has gradually increased especially among the 20-30 year age group 6, 7) . Recently, in European and American populations, many previous studies have reported that smoking is associated with socio-demographic factors [8] [9] [10] , low education level [10] [11] [12] [13] , work stress 14, 15) and mental health 16, 17) . In Japan, some studies have demonstrated a significant correlation between smoking behavior and socio-demographic status 18, 19) , low education level 20) , but only a limited range of variables related to smoking behavior have been analyzed in such studies, and many of them did not investigate for possible cofounders. Although some occidental studies have found a positive association between smoking and mental health in males 16, 17) , no association was observed in the Japanese surveys 21, 22) . The relationship between smoking behavior and possible cofounder factors such as socio-demographic factors, lifestyle, mental health, and work characteristics and so on has not been investigated fully in the Japanese population. The questionnaire included items on socio-demographic factors, education level, grade of employment, lifestyle, affect balance scale, and work characteristics. Smoking status was divided into current smoker, ex-smoker and never smoked. Multiple logistic regression analysis was performed to evaluate the relationship between smoking and the other items. Men presented a higher smoking prevalence rate than women (53.1% vs. 4.9%). In men, a strong relationship between current smoker and advanced age (40 yr or older), low education level, less physical activity, irregular breakfast and negative affect balance was found. Among men with a low education, the prevalence of smoking cessation was significantly lower in comparison to men with a high education. In women, being young (20-29 yr), unmarried (single or other), having a hobby, and irregular breakfast were associated with smoking behavior. Furthermore, smoking cessation was significantly associated with having a hobby and negative affect balance. The above results
Tobacco smoking is of great public health concern world-wide [1] [2] [3] . Although the prevalence of smoking has steadily decreased, from 82.3% (in 1965) to 46.9% (in 2004) in men and from 15.7% (in 1965) to 13.2% (in 2004) in women 4) , the prevalence of smoking among Japanese men is still higher than in other developed countries 5) . Although the prevalence of smoking among Japanese women is lower than in Western countries, it has gradually increased especially among the 20-30 year age group 6, 7) . Recently, in European and American populations, many previous studies have reported that smoking is associated with socio-demographic factors [8] [9] [10] , low education level [10] [11] [12] [13] , work stress 14, 15) and mental health 16, 17) . In Japan, some studies have demonstrated a significant correlation between smoking behavior and socio-demographic status 18, 19) , low education level 20) , but only a limited range of variables related to smoking behavior have been analyzed in such studies, and many of them did not investigate for possible cofounders. Although some occidental studies have found a positive association between smoking and mental health in males 16, 17) , no association was observed in the Japanese surveys 21, 22) . The relationship between smoking behavior and possible cofounder factors such as socio-demographic factors, lifestyle, mental health, and work characteristics and so on has not been investigated fully in the Japanese population.
In addition, in line with global tendencies, a special plan targeted at general health improvement in the Japanese society 'Health Japan 21' aims to decrease the prevalence of smoking. The Health Promotion Law encourages smoking cessation strategies, through the promotion of no smoking policies in public areas 23, 24) . In order to implement such strategies successfully, it is necessary to evaluate the background of smoking behavior.
The aim of the present study was to examine the associations between smoking behavior and sociodemographic factors, lifestyle, mental health, and work characteristics in a sample of Japanese civil servants. In addition, we also examined the associations between smoking cessation and socio-demographic factors, lifestyle, mental health, and work characteristics, in order to clarify smoking cessation characteristics.
Methods

Study population
A cross-sectional study of local government civil servants, aged 20-64 yr at the time of the survey, working in one municipality of Toyama Prefecture on the west coast of Japan, was conducted by questionnaire in MayJune 2001 25) . Our study was a part of an annual survey on health, lifestyle habits and work stress among civil servants. The study was approved from the University Research Council and Municipality Advisory Board. The items included in the survey were chosen from those used in the Whitehall II study undertaken on British civil servants 26, 27) . The English questionnaire was translated into Japanese, and then translated back into English. Later, the back-translated questionnaire was compared with the original version by researchers in the Whitehall II study. The questionnaire was distributed to all employees of the municipality. Of the 2,080 participants, 1,628 filled in the questionnaire (response rate: 78.3%). After excluding subjects who did not completely answer the relevant questions for the purposes of this study, the remaining 1,439 subjects (821 men and 618 women) were evaluated.
The subjects consisted mainly of administrative, professional and technical workers, clerical and office support staff. The mean age of the subjects was 47.9 (± 7.9) yr for men and 44.9 (± 9.8) yr for women.
Study variables
The subjects were asked to answer questions on their smoking status (current smoker, ex-smoker, never smoked). For current smoker categories, the respondents completed a smoking history, including the duration of smoking and number of cigarettes smoked per day, and the starting age of cigarette smoking.
The socio-demographic items consisted of gender, age, educational level, grade of employment, and marital status. Educational level was categorized into four groups: elementary or junior high school; high school; junior college or professional school; university or higher education. Grades of employment were based on the questionnaire information and hierarchically ranked as follows: grade I (the highest grade), chief or director of bureau / department, deputy head of bureau / department and professional equivalents; grade II (middle grade), assistant head of section, subsection chief and professional equivalents; grade III (lowest grade), clerical staff. The Japanese civil service is based on a grade system that reflects a strong tradition of seniority. The remuneration is based on grade and length of service. In addition, bonuses and allowances are also based on salary, and there is a graded stepwise increase every year. One major characteristic of the payment system in Japanese organizations is seniority-based wages; employment grade is the largest contributor to earnings and accounts for, on average, 40% of employee earnings in Japanese firms 28) . Concerning marital status, this was divided into married, single, and other (divorced /separated / widowed) categories.
The lifestyle items consisted of questions on physical activity, alcohol consumption, hobbies and eating breakfast. The subjects were asked to report on their physical activities, in two possible ways: two times or more per week and less than two times per week. In the same way we assessed the presence/absence of a hobby. The subjects were asked to answer questions on their alcohol consumption habits. Alcohol consumption status in the previous year was classed into two groups: two times or more per week and less than two times per week. The subjects were asked to answer yes or no to the question on their habit of eating breakfast regularly.
On the mental health factor, the affect balance scale questionnaire 29) was used to evaluate the psychological reaction to current daily life. The scale consists of 10 items containing five statements reflecting positive feelings, and five statements reflecting negative feelings. Response categories range from 1-4 points (never-often). A positive affect score is obtained by summing the ratings for the five positive affect questions. In the same way, a negative affect score is obtained by summing the ratings for the five negative affect questions. The affect balance scale score is computed by subtracting negative scores from positive affect scores. Scores range from (minus) -15 (lowest affect balance) to 15 (highest affect balance). Later, we divided all data into two groups of negative and positive feelings by median scores.
The work characteristic items consisted of job demand, job control, and job support. We used the job controldemand-support model 30) to evaluate the psychosocial stress at work characteristics. A total of 25 self-reported items (15 items for control, 4 items for demand, and 6 items for social support) 30) are used in the assessment.
The response categories range from 0-3 (often-never). By summing the item scores, we calculated scores for each scale. A higher score for each scale indicates higher control, demand and social support at work. All the scales of control, demand and social support at work are dichotomized as high and low, based on their respective median scores.
Statistical analysis
Chi-square tests were conducted to evaluate whether there were differences of smoking habit according to socio-demographic factors, lifestyle, mental health, and work characteristics in both men and women. Logistic regression analyses were used to evaluate whether there were associations of the above mentioned variables with current smoker and ex-smoker. Odds ratios (ORs) and 95% confidence intervals (95% CI) of smoking were calculated using current smoker versus never smoked and ex-smoker. Goodness-of-fit was assessed by the HosmerLemeshow test. Men and women subjects were analyzed separately. The multivariate model was adjusted for age, education, grade of employment, marital status, alcohol, physical activities, hobbies, breakfast intake, affect balance scale, and work characteristics (control, demand, support at work) with a stepwise elimination procedure. The statistical software package SPSS (10.0 J) was used to perform the analysis. The statistical level of significance was set at 0.05. Table 1 shows the characteristics of the subjects by gender. The smoking prevalence was 53.1% for men and 4.9% for women (32.4% for the whole sample). In our sample males presented a higher education level and grade of employment in comparison to their female counterparts. The relationship between smoking status and socio-demographic factors, lifestyle habits, mental health and individual and work characteristics by sex is presented in Table 2 . In men, significant differences were observed between current, ex and never smokers: current smokers presented higher age groups, lower education level, higher alcohol consumption, irregular breakfast and a negative affect balance scale. A trend towards less physical activity and absence of a hobby was found with smoking status. In women, significant differences were observed only for marital status, breakfast, and alcohol consumption with a trend for the presence of a hobby and affect balance scale. Table 3 presents the association of variables with current smoker versus never smoked. In men, significant associations were found between current smoker and advanced age (≥40 yr), lower education, less physical activity, higher alcohol consumption, irregular breakfast and negative affect balance in the univariate model. In the multivariate model, the OR (95% CI) of current smoker in the 40-49 and 50-64 yr age groups were 3.38 (1.62-6.06) and 3.08 (1.46-6.53). The ORs for the remaining study variables were as follows: lower Table 4 presents the association of variables with exsmoker versus current smoker in both sexes by the multivariate model (with a stepwise elimination procedure). In men, the adjusted OR (95% CI) of exsmoker was 0.55 (0.35-0.87) for high school in comparison to higher education (university). In women, the adjusted OR (95% CI) of ex-smoker in the presence of a hobby was 0.16 (0.03-0.82), and negative affect balance was 0.13 (0.03-0.60), in comparison to the absence of a hobby and positive affect balance.
Results
Discussion
In the present study we documented the correlates of smoking behavior among Japanese civil servants. Our results show that several variables had a significant association with smoking behavior: educational level and physical activity in men, marital status and hobby in women, and age and eating breakfast in both men and women. In men, a low educational level had a stronger association for current smoking and smoking cessation. In women, some specific, significant associations were found, between the young age group and presence of a hobby for current smokers, along with the presence of a hobby and the negative affect balance scale for exsmokers.
Our results show that the smoking prevalence rate was 53.1% in men, and 4.9% in women. We found that men presented a higher smoking prevalence rate, and this was slightly (1.1%) over the national level (52.0%) in 2001 4) . Takemura et al. 31) reported a smoking rate of 49.5% in male clerical workers, which was lower than that in transport (64.5%) or production and labor (54.6%) related occupations. A similar finding was observed in the US population, with only 4.9% prevalence (the lowest) for office workers 32) . In the Whitehall study, smoking was strongly related to the employment grade of British civil servants with many more smokers in the lower than in the higher grades (56% versus 36%) 33) . The proportion of smokers among Japanese women aged 20-39 yr has increased from 11-12% in 1990 to 16-19% in 2003 6) . Smoking and educational level presented a strong association. We found that the lowest educational level presented the highest smoking prevalence rate. Indeed, education level is determined during adolescence and the young adult period, and usually remains unchanged throughout the working life. In some studies, educational level has provided an explanation for the overall association between socioeconomic status and many health outcomes 34) . It has been reported that in the UK, Finland, Sweden, Norway, France, and the USA, smoking is more prevalent in lower educated people 8-10, 12, 35) . In contrast, in some southern European countries, more highly educated older women have a higher smoking rate 11, 13) . However, in Japan there is a tendency for new smokers to come increasingly from the ranks of poorer and less-educated people 18, 20) . Thus, significant international variations in educational gradients and smoking exist.
Some specific distinctions between smoking habits among the Japanese population and international studies should be acknowledged. In Western countries, smoking is more prevalent in the lower socioeconomic classes 9, 10) . Although lower grade male employees were likely to be current smokers in our study, the association between employment grade and current smoking was not statistically significant. In another study of Japanese civil servants, Nishi et al. 20) reported an inverse association between education level and smoking, and no association between employment grade and smoking. Nakamura et al. 36) did not find a significant gradient between household income and smoking in a nationally representative Japanese sample. On the other hand, Fukuda et al. 18) reported that lower income generally promotes smoking, with the strongest influence in the 25-39 yr population group. They argued that the relationship between income and smoking becomes weaker with increasing age, with material circumstances, cultural deprivation, indicators of stressful marriage, personal and household circumstances being among the factors that predict smoking 18) . This study showed a significant and positive relationship between smoking and single or other marital status in women, whereas the association with smoking was negative in single men. The association of marital status and smoking was stronger for women than men. In a similar study, Fukuda et al. 18) reported that single status was negatively associated with smoking in the 18-39 yr age for men and positively associated with smoking in the 25-54 yr age group for women. In addition, it is known that women are much more vulnerable to the effects of stress, resulting from the negative psychological consequences of a solitary lifestyle 21, 22) . We found some association between smoking behavior and lifestyle, such as physical activity, hobbies and eating breakfast, but not for alcohol drinking. A strong relationship between alcohol and tobacco smoking has been reported 37) . However, we did not find the same relationship and this could be attributable to specific alcohol use patterns in the Japanese population 38) . Regarding physical activity, we demonstrated that civil servants who did not engage in regular moderate physical activity (more than twice per week) are 1.4 times more likely to be active smokers. The association between cigarette smoking and poor physical functioning has been demonstrated 39) . We found that irregular eating of breakfast is linked to an increased risk of smoking in both sexes, with a higher impact on women.
In our sample, smoking habits in men and ex-smoker women were significantly associated with the negative affect balance scale. Mino et al. 21) reported that female but not male smokers showed poorer mental health than non-smokers in the Japanese population. The presence of a hobby was associated with an increased smoking rate in women. To our knowledge, this finding has not been reported before. According to Denton et al. 40) , women's health is more influenced by structural and psychosocial determinants such as stress and lower levels of self-esteem, mastery and sense of coherence. Men's health is more affected by behaviors such as smoking, alcohol drinking and physical activity.
We did not find a significant relationship between job demand or job support and current smoking in this study. Job control showed an inverse trend with increased smoking rate. Kouvonen et al. 14) reported that the prevalence of smoking was associated with low job control, high job demand and low reward. However, other studies 41) have reported no association between smoking and job control or job demands. In the Japanese population, the association between smoking and stress at work has not been investigated in detail. Mino et al. 21) showed that people with poor mental health are especially susceptible to smoking, stress and psychiatric diseases. We found a significant relationship between current smoking and the negative affect balance scale in both men and women, and it was also significantly associated with a low ex-smoker rate in women. Thus, in our study, the relationship between smoking and mental health was stronger in comparison to work strain.
The comparison between ex-smokers and current smokers provides useful information for forming a strategy for smoking cessation. Some studies have reported a higher education level among ex-smokers 12, 42) . In subjects with such characteristics the health benefits of smoking cessation should be widely communicated to motivate smokers to quit. An effective health policy and smoking cessation program can be formulated by detailed information on the socio-economic pattern and cultural characteristics of smokers. Moreover, current smoking patterns indicate the future trend of smoking evolution 43) . Regarding the limitations of the present study, the distribution of some age and sex groups (e.g. young male and smoking women) provided a limited number of subjects. In addition, smoking intensity per day and time of stopping smoking for the ex-smoker groups were not included in the questionnaire. The relationship between smoking intensity and the study variables was not included in our analysis. We did not investigate the reason why subjects had quit smoking. The comparison between ex-smokers and current smokers should be interpreted with care. In our study, the subjects were all civil servants. It should be mentioned that the working patterns in Japan have changed during the last decade. Because the proportion of civil service employees in Japan is around 3.5%, and they represent white-collars workers with more secure employment and income, and enjoy a healthier lifestyle in comparison to other segments of society, it may be difficult to generalize the results of our study. We suppose that in other population segments survey might produce more significant results. In addition, further study is needed to determine the causal relationship between smoking behavior and sociodemographic, lifestyle, mental health and work characteristics.
The implications of this study relate to coherent and effective health policy and health education programs. Such programs should be based on studies that describe in detail the socio-demographic, lifestyle and mental health of the population. In the same way, the smoking patterns indicate the future trend and evolution of smoking prevalence 43) . In conclusion, we demonstrated that age, educational level, lifestyle (physical activity, breakfast and hobbies), mental health, but not work characteristic factors were independently associated with smoking behavior among Japanese civil servants. Such new studies definitely contribute to the future elaboration of policymaking decisions directed against smoking.
